Production of endothelin by vascular smooth muscle cells.
Endothelin (ET) production by cultured vascular smooth muscle cells isolated from rat and rabbit aortae was measured by a specific radioimmunoassay. Vascular smooth muscle cells released ET at a rate of 0.6 (range of 0.1-1) fmol/10(5) cells/24 h compared to 45 (range of 10-80) fmol/10(5) cells/h for endothelial cells. ET immunoreactivity was confirmed as ET-1 by fast protein liquid chromatography. Calcitonin gene-related peptide (CGRP) and vasoactive intestinal polypeptide (VIP) suppressed basal release of ET by 24-66% from both rat and rabbit vascular smooth muscle. Forskolin and dibutryl-cAMP similarly suppressed ET release by 33-86%, suggesting that increased intracellular cAMP may account for the mechanism of action of CGRP and VIP. In contrast, CGRP and VIP did not have any effect on ET release from endothelial cells. The characteristics and regulation of ET binding sites on vascular smooth muscle cells were measured using [125I]ET-1 as the radioligand. Pretreatment with CGRP, VIP, forskolin, and dibutryl-cAMP increased the ET receptor density on both smooth muscle cell types. The low level production of ET-1 by vascular smooth muscle cells may have an important autocrine function and may be under regulation of neuropeptides localized to perivascular nerves.